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Claims 

1. Pattern defect, detecting, equipment, comprising: 
4 A laser source mesa* for emitting an ultraviolet laser beam,; , 
coherence reducing means for reducing the coherence of the 

ultraviolet laser beam. emitted from said laser. source -aeaae ; 

objective lens means for irradiating a sample with said 
ultraviolet laser beam passing through said coherence reducing 
means; 

image detecting means for detecting an image of said 
sample irradiated with the ultraviolet laser beam through said 

objective lens means; 

storage means for storing a comparison image signal; and 
defect detecting means for detecting a defect in a pattern 
formed on said sample by comparing an image signal of said sample 
which is outputted from said image deteet-i-ng-means detecting aa 
imago of oaid oample to the comparison image signal stored in said 
storage means. 

2. Pattern defect detecting equipment according to Claim 
1, wherein said coherence reducing means scans said ultraviolet 
laser beam over a pupil of said objective lens means. 



3. Pattern defect detecting equipment according to Claim 
1, wherein said coherence reducing means has an optical path part 
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consisting of a plurality of optical fibers or glass rods whose 
lengths are mutually varied, and the ultraviolet laser -beam 
A emitted from said laser source mcaho io mado to go . into a plurality 
of the optical fibers or glass rods of said optical path part-tey 
one end. thereof and made to go out of another end thereof on said 
objective lens side. 

£3 4. Pattern defect detecting equipment according to Claim 

h ■ ' . 

1, wherein said coherence reducing means has an optical path part 
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consisting of a plurality of optical fibers, or glass rods, and 
the ultraviolet laser beam emitted from said laser source-4R^a&s 



"** ^ is ma 4e-,^ ^t-n. in an oblique direction a plurality of the 
& optical fibers or glass rods of said optical path part te* one end 
^ thereof and made to go out of another end thereof on said objective 

m 

s 0 lens side. 



5. Pattern defect detecting equipment, comprising: 

• fi laser source m e ans for emitting an ultraviolet laser beam; 

A 

coherence reducing means for reducing the coherence of the 
/^ ultraviolet laser beam, emitted from said laser sourq^aa^fts; 

objective lens means for irradiating a sample with said 
-ultraviolet laser beam passing through said coherence reducing 
means; 

table translation means movable in a X-Y plane with said 
sample mounted on it; 
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time-delay integration type image sensor means for 
detecting an image of said sample irradiated with said 
ultraviolet laser beam through said objective lens means; 

A controlling means for controlling timing between^ 
translating of said table translat ion means - and^imaging of said 
time-delay integration type image sensor means; . - 
storage means for storing a comparison image signal;' and 
defect detecting means for detecting a defect of a pattern 
formed on said, sample by comparing, an image signal based on the 
image of said sample detected with said time-delay integration 
type image sensor means to the comparison image signal stored in 
said storage means . 



!U 

ill 6. Pattern defect detecting equipment according to Claim 

133 •• . 

<£} 5, wherein said coherence reducing means scans said ultraviolet 

'0 

laser beam over a pupil of said objective lens means. 

%i^t> \ pattern defect detecting equipment according to Claim 

5, wherei\said pattern defect detecting -equipment has an optical 
path part consisting of a plurality of optical fibers or glass 
rods whose lehaths are mutually varied, into which the 
ultraviolet lasV beam being emitted from said laser source goes 
by one end of a plurality of said optical fibers or glass rods 
and goes. out of the o\her end thereof on said objective lens side. 
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<?yj> °^~J \ t Pattern defect detecting equipment according to Claim 
5, whereiNi said pattern defect detecting equipment has an optical 
path part ^consisting of a plurality of optical fibers or glass 
ro^s whose lengths are mutually varied, into which the 
ultraviolet leaser beam being emitted from said laser source goes, 
in an oblique direction, by one end of a plurality of said optical 
fibers or glassVods and goes out of the other end thereof on said 
objective lens ^Lde. 



S*>J> 9. Pattern Refect detecting equipment ,' comprising : 

an ultraviolet laser source; 
coherence reducing means for reducing the coherence of an 
ultraviolet laser beai^t emitted from said ultraviolet laser 
source; 

projecting means Y or projecting the ultraviolet laser 
beam passing through said\:oherence reducing means on a pupil of 
an objective lens; 

illuminating means fdr illuminating a detection field of 
view in the object uniformly\by the ultraviolet laser beam 
projected on the pupil of said Obj ective lens by said projecting 
means through the- objective lens; 

image detecting means for detecting an image of said 
object illuminated almost uniforn^Ly by said illuminating means; 
and 
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de te\ting means for detecting a defect on said object by 
comparing the\image data obtained from the image of said object 
detected with sa\d image detecting means to the image data, sto-red 
beforehand. 

10. Pattern defect detecting equipment, comprising: 

/) • **laser source ifteaas for emitting an ultraviolet laser beam; 

A . . 

coherence reducing means for reducing the coherence of the 
ultraviolet laser beam emitted from said laser source -laea^e; 

* a. 

(K irradiating means for irradiating -ttee sample with the, 

ultraviolet laser beam whose coherence was reduced by said 
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coherence reducing means; 
M| ■ £\ image detecting means for detecting image of the. 

l"y sample irradiated with the ultraviolet laser beam by. said 

JS ' ft irradiating means ; A 

defect detecting. means for detecting a defect of the 
pattern formed on said sample based on information concerning the 
image of said sample detected with said image detecting means. 

11. Pattern defect detecting equipment according to Claim 
10, wherein said coherence reducing means is means for reducing 
at least the temporal coherence of the ultraviolet laser beam 
(\ emitted from said laser source means . 
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12. Pattern. defect detecting equipment according to Claim 

10, wherein said coherence reducing means includes means for 
*ju -for*** . 

A scanning light spot which' is-a converged rays of lighten a pupil 
A ■ ■ ' ■ . * 

of the irradiating means. ... 

■ . of • 

ft 13. Method -for detecting a pattern defect comprising the 

steps of: „ 

emitting an ultraviolet laser beam from a laser source; 
|°-. irradiating a sample with said emitted ultraviolet laser beam 
through coherence reducing means and an objective lens; 

detecting an image of said sample irradiated with said 
ultraviolet laser beam through said objective lens; and 

detecting a defect of a pattern formed on said sample by 
'J! comparing an image signal of the image of said sample detected 
through said objective lens to a comparison image signal stored 
in storage means . 

f\ 14. Method detecting a. pattern defect according to 

Claim 13, wherein the spatial coherence of said ultraviolet laser 
beam whorewith said sample is irradiated through said coherence 
reducing means is reduced. 

Pi 15. Method -fe* detecting a pattern defect according to 
Claim 13, wherein the ultraviolet laser beam for irradiating said 
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sample through said coherence reducing means is detected on said 
sample with the temporal coherence reduced: 

A 16. Methbd detecting a pattern defect comprising the 

steps of: 

emitting an ultraviolet laser beam from a laser source; 
irradiating a sample mounted on a table movable in a plane 

with said emitted ultraviolet laser beam through coherence 

'13 - • 
: |S reducing means and an objective lens; and 

detecting an image of said sample irradiated with said 

ultraviolet laser beam through said objective lens with a 

time-delay integration type image sensor in synchronization with 

? translation of said table; wherein the method -ansr further 

A c-m/r' "^J a step of detecting a defect of a pattern formed on 
$3 * . 

! D said sample by comparing an image signal based on the image of 

f\ said sample detected with^time-delay integration type image 

A sensor ■moans to a comparison image signal stored beforehand. 

A 17 Method for- detecting a pattern defect according to 

Claim 16, wherein the spatial coherence of the ultraviolet laser 
ft beam wherewith said sample is irradiated through said coherence 
reducing means is reduced. 

0 18 Method -for detecting a pattern defect according to 
A Claim 16, wherein the ultraviolet laser beam wherewith said 
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sample is irradiated through said coherence reducing means is 
detected on said sample with its temporal coherence reduced. 

0* 

. ft- 1.9. Method detecting a pattern defect according to- 

' Claim 16, wherein said coherence reducing means comprises a 
plurality of optical' fibers or glass rods whose, lengths are 
mutually different and the spatial coherence of said ultraviolet 
laser beam is dcccaacd by making said ultraviolet laser beam pass 
ft through said coherence reducing means comprising a pi nra 1 i -ty-o£- 
Lu i optical fibor c or the gl a ^ e - iod^ w h ose l e ngths arc mutually 




» . ' 0-P 

] ' h f\ 20. Method detecting a pattern defect according to 

!U * ' 

^ Claim 16, wherein said coherence reducing means comprises a 

iS 

<Q plurality of optical fibers or glass rods and reduces said spatial 

coherence of said ultraviolet laser beam by making said 
ultraviolet laser beam go into the coherence reducing means in 
an oblique direction and pass through said plurality of the 
Pi optical fibers or glass rods. 

of 

ft 21. Method -fewr detecting a pattern defect according to 

*> . 

Claim 16, wherein said spatial coherence of. said ultraviolet 
laser beam is reduced by changing a position of a speckle pattern 
ft on said sample formed by the ultraviolet laser beam whorowith said 
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saftiple is irradiated within a time shorter than said detection 
time. 

ft 22. Method detecting a pattern defect comprising the 

steps of: 

Yt scanning ultraviolet laser beam emitted from a laser 
A 

source over a pupil of an objective lens; 

irradiating a sample with the ultraviolet laser beam 
ccanning o vpr s aiiL-papjr^ through said objective lens; 

detecting. an image of said sample irradiated with said 
ultraviolet laser, beam with a storage-type detector; and 

detecting a defect of a pattern formed on said sample using 
an. image- signal of said sample detected with said storage-type 
detector. 

ft 23. Method detecting a pattern defect according to 

Claim 22, wherein* a period of the scanning of said ultraviolet 
laser beam over the pupil of the objective lens is shorter than 
a storage time of said storage-type detector. 

ft 24. Method -#e*r detecting a pattern defect comprising of 

A. 

the steps: 

emitting a laser beam whose wavelength is not longer than 
400 nm from a laser source; 
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irradiating a sample with said emitted laser beam through 
coherence reducing means; 

detecting an image of said sample irradiated with said 
laser beam; and. 

detecting a. defect of a pattiern formed on said sample based 
on" information. concerning said detected image of said sample. 

i»3 ft 25. Method -for detecting a pattern defect according to 

h ' ' * . 

,|S Claim 24, wherein the spatial coherence of the ultraviolet laser 

\.i ■ ■ ' ' •' 

i,r beam with which said sample is irradiated through said coherence 

!*! reducing means is reduced. 

m 

a 
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A 26. Method detecting a pattern defect according to 
111 * 

Claim 24, wherein the ultraviolet laser beam with which said 

m 

l Q sample is irradiated through said coherence reducing means is 



detected on said sample with the temporal coherence reduced. 



^Vfc> o^-^J 2\ Method for detecting a pattern defect, comprising the 
steps of: 

emitting coherent light from a light source; 

reducing\:he coherence of said emitted coherent light on 
the way of its oprsical path; 

irradiating a\ample with said light whose coherence .was 
reduced through an objective lens; 
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detecting an image of said sample irradiated with said 
light whosfe coherence was reduced with a storage-type detector 
through saicK objective lens; and 

detecting a defect of a pattern formed on said sample by 
comparing an imaW signal obtained from the image of said sample 
detected with the \storage-type detector to a comparison image 
signal stored beforehand. 

fir 28. Method-^er detecting a pattern defect, comprising the 

A, 

steps of: 

emitting an ultraviolet laser beam from a laser source; 

irradiating a semiconductor wafer, where a circuit 
pattern was formed, , with said emitted ultraviolet laser beam 
through coherence reducing means and an objective lens; 

detecting an image of said circuit pattern irradiated with 
said ultraviolet laser beam with a solid state imager through said 
objective lens; and 

detecting a defect not larger than 0.2 //m on said 
semiconductor wafer by comparing an image signal based on the 
image of said circuit pattern detected with said solid state 
imager to a comparison image signal stored beforehand. 



